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4 Clalms

In the electrolytic refining .of copper, as the
solution of the ‘anodes proceeds, the electrolyte
in the cells gradually becomes fouled through the
accumulation of arsenic and:other -impurities,
the presence of excessive amounts thereof in the

electrolyte being detrimental to the production

of refined copper. Consequently, portions of the -

‘electrolyte from - the cells are diverted to special

“regenerating cells’” where the whole of the met-
al, including the impurities, is deposited on cath-

odes, ‘insoluble anodes being employed for this ..
The first portions of the copper de--

purpose. -
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requires usually from 1 to.2 hours.

F the sludge bemg roasted at this temperature
W1th stirring until all fuming has ceased, which
When visi~
ble fuming of the charge has ceased, the tem-
perature of the roasting furnace may be increased
and held at a dull red heat until volatilization
ceases. ,

The roasted sludge then is lea.ched preferably

- with a solution of caustic alkali, such as, for ex-

ample, sodium hydroxide, w1th or without the

.. presence of the corresponding alkali sulphide.

posited in the regenerating cells:are fairly :pure,

and it is' a not unusual practice to produce in the~
15
-ing sheets required for the-main refining cells. -
However, the last part of the metal deposited in-

regenerating cells the thin copper cathode start-

the regenerating cells is'a very impure: sludge;

‘being high in impurities detrimental to the cop-~'

per refining operation, such impurities being im-

pure sludge is returned to the. copper furnaces

However, a straight sodium hydroxide leach is
preferred, as the increase in efficiency of arseni-

- cal extraction when sodium sulphide is used ap-
pears not to.compensate. for its higher cost and .
“handling difficulties.

In practice, the roasted. calcine is leached with

sodium hydroxide solution in the proportion of

* 4000 pounds of calcine to 240 cubic feet of 75

‘20
portantly arsenic and antimony. - Since the im-

and smelted down to anode copper, the removal -

of such -detrimental impurities’ from the sludge

is essential in order to prevent reintroduction.of !

such impurities into the main refining tanks.. . -
Such detrimental impurities, which are pres-

ent in substantial amounts are, importantly ar-.--

senic and antimony, as has been indicated above;
and the present invention provides an improved
process for the substantially complete elimina-
tion of -the arsenic and antimony contents: of

30,

‘grams per liter caustic soda solution, the leach-

ing perlod pemg for 2 hours at a temperature of

180°F

The results of: the procedure indicate that by

- far the major portion of the antimony is re-

moved by volatilization during the roasting, it

--being possible to-operate so as to obtain a sub-:

stantially complete elimination thereof.
It has been found in-practice that the roast-
ing temperature employed is not critical, except

'~ that it should not be sufficiently high to sinter the
charge.

Temperatures of even from 900° F. to

= 1150° F. have been employed without serious det-

such arsenical copper sludge; or at least the re-

-duction. thereof to. unimportant amounts.

The improved process:is based upon the pres-
ent discovery that large amounts of both-arsenic
and antimony can be eliminated by roasting the

sludge at a dull red heat, thereby volatilizing out

such. arsenic and antimony as' are releasable by
the heat treatment, it being found in-practice
that about 40 per cent of the total arsenic and
about 90 per cent .of the antimony present in
the sludge can be so eliminated by the roasting
operation; and:the elimination of.at:least the
arsenic may be rendered substantially greater if

-the roasted residue be leached with a caustic al-

kali solution under controlled conditions, as will
be described in fuller detail hereinafter:

In carrying out the process, the sludge, either
in washed or unwashed condition, is roasted in a
suitable furnace in an oxidizing atmosphere; the
roasting furnace being a. muffle; or a rotary cal-
ciner, or any other type.of rcasting furnace
which may. be available. = The" temperature is
raised slowly until it reaches ‘approximately: 500°
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riment to complete roastm,, It is found in prac-

“tice -that in the roasting’ operatlon higher: pet-

centages of arsenic are removed when" sludge
which has been washed previously with water is
the material being treated. However, whether
the sludge: be unwashed or Washed is of no great
consequence ‘in regard to the ﬁnal elimination,
as when' the roast is followed by the- leaching,
there results a total arsenic removal from un-
washed sludﬂe that approximates the total ar-
senic removal from sludge that has been washed

“With water. prior to the roastmg

The process is 111ustra.ted by the fonowing il-

'lustratlve examples:

EXAIV.[PLE 1

An arsemcal copper sludge assayrng 45, 6%
Cu, 19.41%. As, and 4.53% Sb, was the material

“which was treated. . 200. parts by-weight-of this
‘sludge . were -washed with water, and roasted as

described ‘above at about 500° F., and the roast-

‘ed calcine then: was leached:with 756 grams-per




2
liter of caustic soda, as has been described
above.

There were removed by the roasting 68.80%
of the arsenic content and 93.90% of the anti-
mony content.

The leaching treatment increased the -total
arsenic extraction to 98.20% of the total origi-
nal arsenic present in the sludge. No further
reduction in antimony was obtained by the
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for instance a 1-inch mesh screen before roast-
ing in order to obtain maximum roasting effi-
ciency,

The roasted calcine was then leached with
caustic soda solution in the proportion of 4000
pounds of- calcine to 240 cubic feet of 75 grams
per liter of sodium hydroxide, as has been stat-
ed above.

The results of the procedure are indicated by

leaching step, but there was acoompljshed an -10 the following t_a.ble:

COPPER, ARSENIC AND ANTIMONY BALANCE OoF RuN No. 1

Calcining data

Copper Arsenic Antimony
Dry weight
sludge, Total
pounds ;lp?eirocgg]t.' Per cent | Pounds| Per cent | Pounds
. Per cent' | Pounds
-+ Shudge charged_ _______._1__l_ 4, 540 4.32 "35.94 1,630 18.72 850 2.77 126
- Caleine discharﬂed,_ 4,010 1.62 41.15 1,650 14.62 526 0.67 27
Removed, pounds. ;o __.looll Fi5:11 ) A I L 20 264 | .. ‘99
. (Gain) :
Removed, per cent of input._:|- EEIC S R FRE 311 |, 78.6
Leaching data ‘
) INPUT
| Swage |  Total copper  Arsenic Antimony
| weight, -
! 'pounds Per-cent | Pounds | Per cent | Pounds. | Per cent | Pounds
CAlCINB oo ioviia il iaemmm e eieie ] 66,51 4115, 27:4-) L 14.62 9.7 0. 67 0.45
OUTPUT
Lieach HQuor. . i cc e o e femm el 35gal_ .l . .. PR P 25,41 g, 7.47 0.48 g/l 0.14
Leached caleine .| 501bs___ 49,78 249 497 2.5} 0.66 0.33
POta] DUEDRY - e o eeemomees B ! R 249 | 9.8 . 0.47
Removed, pounds. - oo ooomoctoiidtin ool 7.2 {onienani ~0.12
Removed, per cent of IAPUE .- oo v ooulo i ammcem e R it 74,8 | ool 26.6
Summary -
As Sb
Per cent | Per cent
Removed by FoastiNg . o o i e e il e R i 2L1 8.
Removed by leachmg, based on-weight of sludge. .o ooe 512 5.7
Removed by both 0PErations. i oo s e e 82.3 B4.3

elimination of the antimony in the roasting to
unimportant amounts.

EXAMPLE 2

The same material, but unwashed, ‘was treat-
ed in similar manner. The result showed 48.80%

of the original arsenic removed by the roasting-

and in this case 92.50% of the antimony was re-
moved. In the leaching operation, a total ar-
senic removal of 93.60% of the original arsenic
content was effected, and an additional '734%
of the antlmony was removed. -

EXAMPLE 3

Sludge of the same composition was roasted
at 900° . at the discharge end of a rotary cal-

ciner. There were roasted 4540 pounds of sludge.

in 5 hours, the sludge being charged into the
“calciner at the rate .of 1908 pounds per hour. The
sludge in this instance was unscreened, although
it is found in practice that the sludge should be
crushed :and screened through a suitable screen,
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Additional operating results show-that when
this same sludge is roasted at 1150° F. and at the
rate of 700 pounds-per hour, eliminations of 40
per cent of the arsenic and 80 per cent of the
antimony present were obtained. Leaching the
roasted sludge  with:sodium hydroxide in’ the
manner described above increases the removal of
arsenic to over 80 per cent.  Consequently, al-
though under these .conditions just described the
arsenic and antimony removals were not so com-
plete as in -other runs reported herein, neverthe-
less it is shown even here that: the treatment of
the arsenical sludges by this procedure very ma-
terially reduces the amount of arsenic .and anti-
mony impurities returned to the main refining
tanks when the sludge is smelted to anode cop-
per as whatever arsenic and antimony are in the
sludge, these impurities are .carried info the cop-
per during the smelting.

- If desired, the copper dissoclved by the caustic
alkali leach may be recovered by passmg the so-
lution over metallic -iron.
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The leach solution now containing arsenic and
antimony may be discarded, preferably after sep-
aration of the arsenic and antimony contents of
the solution by any suitable procedure, such as
by precipitation with lime. Except for the diffi-
culty of effecting this arsenic and antimony sep-
aration from acid solution, an acid, such as sul-
phuric acid, may be used as the leaching agent.

The leached roasted calcine is returned to the
copper anode furnaces and smelted therein to
anode copper for refining as anodes in the main
refining system. '

What is claimed is:

1. In the art of electrolytic refining of copper
wherein the electrolyte of the refining cell hias
become fouled through the accumulation of sub-
stantial quantities of arsenic, antimony and other
impurities and wherein a portion of the electro-
lyte is withdrawn from the refining cell circula-
tory system into a regenerating cell containing an
insoluble anode and & cathode and electric cur-
rent is passed through said last mentioned cell to

~form a cathode deposit containing substantial

quantities of copper, arsenic and antimony, the
steps of recovering anode copper free from
arsenic, antimony and other impurities which
consists in calcining the cathode deposit of the
regenerating cell at about 500° . in an oxidizing
atmosphere to volatilize from said deposit a sub-
stantial portion of the arsenic and a major por-

tion of the antimony present therein, then sub-

jecting the so denuded calcine to a leaching solu-
tion of the group consisting of caustic alkali and
caustic alkali with alkali sulphide whereby to
abstract substantially all the arsenic remaining
in said calcine producing a calcine substantially
free of the arsenic and antimony originally pres-
ent in the cathode deposit of the regenerating
cell and then smelting the residual leached cal-
cine to form anode copper for the electrolytic
refining cell. ,

2. In the art of electrolytic refining of copper
wherein the electrolyte of the refining cell has
become fouled through the accumulation of sub-
stantial quantities of arsenic, antimony and other
impurities and wherein a portion of the elec-
trolyte is withdrawn from the refining cell circu-

- latory system into a regenerating cell containing

an insoluble anode and a cathode and electric
current is passed through said last mentioned cell
to form a cathode deposit containing substantial
quantities of copper, arsenic and antimony, the
steps of recovering anode copper free from
arsenic, antimony and other impurities which
consists in calcining the cathode deposit of the
regenerating cell at about 500° F. in an oxidizing
atmosphere to volatilize from said deposit a sub-
stantial portion of the arsenic and a major por-
tion of the antimony present therein, then sub-
jecting the so denuded calcine to a caustic alkali
leaching solution to abstract substantially all the
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arsenic remaining in said calcine producing a
calcine substantiaily free of the arsenic and anti-
mony originally present in the cathode deposit of
the regenerating cell and then smelting the resid-
ual leached calcine to form anode copper for the
electrolytic refining cell.

3. In the art of electrolytic refining of copper
wherein the electrolyte of the refining cell has
become fouled through the accumulation of sub-
stantial quantities of arsenic, antimony and other
impurities and wherein & portion of the electro-

Jyte is withdrawn from the refining cell circula-

tory system into a regenerating cell containing
an insoluble anode and a cathode and electric
current is passed through said last mentioned cell
to form a cathode deposit containing substantial
quantities of copper, arsenic and antimony, the
steps of recovering anode copper free from
arsenic, antimony and other impurities which
consists in calcining the cathode deposit of the
regenerating cell at about 500° F. in an oxidizing
atmosphere to volatilize from said deposit a sub-
stantial portion of the arsenic and a major por-
tion of the antimony present therein, then sub-
jecting the so denuded calcine to an alkali caus-
tic-alkali sulphide leaching solution to abstract
substantially all of the arsenic remaining in said
calcine producing a calcine substantially free of
the arsenic and antimony originally present in the
cathode deposit of the regenerating cell and then
smelting the residual leached calcine to form
anode copper for the electroiytic refining cell.

4. In the art of electrolytic refining of copper
wherein the electrolyte of the refining cell has
become fouled through the accumulation of sub-
stantial quantities of arsenic, antimony and other
impurities and wherein & portion of electrolyte is
withdrawn from the refining cell circulatory sys-
tem into a regenerating cell containing an insol-
uble anode and a cathode and electric current is
passed through said last mentioned cell to form a
cathode sludge deposit containing substantial
quantities of copper, antimony and arsenic, the
steps of roasting said sludge deposit in an oxidiz-
ing atmosphere whereby to volatilize and drive off
from said sludge deposit a substantial portion of
the arsenic and at least the major portion of the
antimony originally present therein, then sub-
Jjecting the so. denuded calcined sludge deposit to
a4 sodium hydroxide leaching solution containing
approximately 75 grams of caustic per: liter
whereby. to extract substantially all of the arsenic
from said deposit producing a calcine containing
a substantial quantity of the copper originally
present in said sludge deposit and denuded of
substantially all arsenic and antimony originally
present therein, then smelting the residual
leached calcine so produced to form anode copper
for the electrolytic refining cell.
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